Longitudinal study of Escherichia coli plasmid resistance to extended-spectrum cephalosporins in free-range broilers.
Resistance to extended-spectrum cephalosporins (ESCs) is mostly borne by conjugative plasmids. The aim of the present study was to evaluate the characteristics and diversity of ESC resistance plasmids in Escherichia coli from different free-range broiler flocks in France, and their persistence in flocks during rearing. Two hatcheries were selected. Faecal samples from 11 flocks were collected from before their arrival on the broiler production farm up to their slaughter at the end of the rearing period. A selection of 25 E. coli isolates obtained at different times from different flocks but all harbouring an ESC resistance gene was characterised. The plasmids coding for ESC resistance were sequenced using Mi-seq Illumina technology or the ion proton system (Ion Torrent). Ten IncI1 ST12 plasmids carried the blaCMY-2 gene, and most of them had no other resistance genes. All blaCMY-2 plasmids were obtained from day-old to 7-day-old chicks from four flocks hatched at the same hatchery and sent to three different farms. Sequence comparisons showed identity percentages higher than 99%. Fifteen IncI1 ST3 plasmids were obtained from day-old to 77-day-old broilers from seven flocks on six farms. These plasmids harboured the blaCTX-M-1 gene, and most also had the tet(A) and sul2 genes, with sequence identity higher than 99%. For both types of plasmid, very high identity percentages were also obtained with published sequences of plasmids isolated from broilers in other countries or from other animal species. Thus, unlike the IncI1 ST12 blaCMY-2 plasmids, the epidemic nature of the IncI1 ST3 blaCTX-M-1 plasmids in the French poultry production makes it difficult to determine the origin of a contamination which may persist for weeks in a flock.